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Two Boaac Hsgaetrcuo, Type BL £03. have been used for 4*3 wattmeter propagation 
sseasuremonte and Although they required very careful control in operation, they 
have been found to be aatiefaotory for this purpose* 

After tube no9 63 was operated for approximately twenty hours, the power level 
decayed gradually during ti» operation periods. Since the precision measure* 
msnta required for the propagation tests required constant power output, the use 
cf this tube was abandoned* This deterioation may have been due to the vibration 
it received during the frequent movement of the ssgaetron in the calibration pro« 

Tuba 33 was put into use and in 30 hours of satisfactory operation has shown 
little or no change in operating characteristics* 

I« INTRODUCTION 

The Electrical Engineering Research Laboratory of The University of Texas 
has been investigating the propagation of millimeter radio waves for the Of floe 
of Naval Research for several years* A series of tests at 8.6 millimeter wave- 
length were made after the necessary transmitting and receiving equipment had been 
constructed and assembled; 

Tha tests wore recently extended to 4.3 millimeter wwelengthe when magnetrons 
for this wave length became available, Bomac laboratories of Beverly, Mass* built 
a number of type BL 201 tubes based upon the Columbia Qfldmrjity GB3 and RFB8 design 
for the Signal Corps Engineering Laboratories and two of these tubes., numbers 63 
and 33 were obtained by the Office of Naval Research for these propagation studies* 
These two were reoeived by the University of Texas on April 20, 1954* 

Because the magnetrons were classified confidential, no description has been 
given of them in the reports of the propagation tests. 

This memorandum is for the purpose of giving a description of our instaL- 
iption and use of the Bomac magnetrons. 

II* PROPAGATION TESTS 

The tests in which the 4*3 millimeter magnetrons have been used are as follows: 
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C0NFID3NTIAL 2 

A, Measurements were made over a IOGO foot path at random times over 
a period of two weeks for the purpose of determining the accuracy with which the 
level of signal strength could be measured. This level was found to be £ 0,2 db* 
These measurements also served to provide a nficenoe signal level to which measure- 
ments over longer paths could be compared* 

B. Distance runs up to 1000 feet were also made for the purpose of cali- 
brating a reference attenuator* These measurements made use of the inverse square 
relationships of power attenuation* 

C* Fropieatisa characteristics were measured over a 3•5-mile line-of- 
eight path iron the University Tower in Austin to the site of the KTBC-T7 antenna 
tower and vnre sampled for 5 minute intervals on ten days* 

D« Propagation data over a ?«0-aile line-of-sight path from the Uni- 
versity Tower to the Balcones Research Center were taken for 5 minute intervals on 
sixteen &tys«   These, and the previous measurements, are described in EEEL Report 

3* Propagation measurements in a very lev level surface duct were made 
over a path length of seven miles near the ooast of Bolivar Peninsula on the Texas 
Gulf Coast* Transmitter heights of 6, 10 and 15 feet mean sea level were used 
along with receiver heights of 45 8 and 12 feet mean sea level* These tests will 
be described in P.spoi't 74, 

III*    MAGNETRON CHARACTERISTICS 

The type BL 201 magnetrons made by Bomac Laboratories were based on a design 
by Columbia University, This magnetron is of the rising sun type with an in- 
directly heated cathode.   The magnetic field is of the order of 15*000 gauss* 

The operating characteristics as specified by the Signal Corps are as follows i 

Uwt'M trO«~_—    frr\ UCSVM    * UAvago   \ v / 
Frequency (&U3) 
Anode Voltage (IV) 
Anode Current (Ma) 
Average Power (w) 
Peak Power (KW) 

W.    INSTiiLUTICN AM) OPERATE OF MAGUSTSCHS 

No operating instructions were included with the magnetrons* but on the basis 
of discussions with personnel of Bomac Laboratories magnetron no* 63 was mounted 
as shown in Figure 1* 

Tube No. 33 Tube No* 63 
6*0 5.0 
69.46 70.08 
12*0 13.0 
4.0 3*5 
3*0 3*8 
11*5 14*6 
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The magnetron MM used in conjunction with a spark gap pulser producing a 
0*25 microsecond pulse through a transfom»r with a turns ratio of one to eight« 
The puls* amplitude was adjustable from 8 to 15 kiiovolts as measured across 1000 
ohms. The filament of the cathode was heated with 6,3 vclts for a period of ap~ 
proximately five minutes and the pulsing voltage was then applied and adjusted to 
produce an average magnetron current of 2,5 milliamperes. The filaroent voltage 
was then reduced to five volts which was the minimum value for which sustained 
oscillations could be maintained. An external spark gap was adjusted to prevent 
discharges within the magnetron. 

The relative power output at 4»3 millimeter wavelength was noted as received 
by a crystal video receiver Cl]» The character of the pulse was also observed with 
a sassier mounted at the lip of the horn antenna used at the transmitter and was 
found to b» good.   The magnetron and its pulaer are shown in Figure 2, 

The operating temperature of the cathode as seen though the waveguide coupling 
to the cavity was observed with an optical pyrometer and it was found that satis- 
factory operation of the naguetrci was obtained *«4t.h a ieaferature of approximately 
870 degrees oentigrade. 

There was never any difficulty in starting the magnetron. On starting the 
power output would rise rapidly to a peak w&us and decrea&e approximately 2 db from 
thie peak «2uu in the first two minutes of operation. When the tube was func&cutag 
properly, the power output would then remain constant for at least thirty minutes. 

V,    PERFORMANCE OF TUBE HO, 63 

Tube no, 63 was installed in the millimeter signal generator and the trans- 
mitting unit was installed in a small van truck. The generator was first used 
for the stability and calibration test described in section II, A and B, 

After the magnetron had been used for about five hours with the truck in a 
number of different locations, it was found that it was necessary to operate tte 
magnetron at a lower filament voltage in order to maintain the pulse length at 
0,25 aicroseconds. 

It was suggested by Mr, R« S, Briggs of Boaee Laboratories that the cathode 
be reactivated by operating the filament at 7,5 volts for a period of five or six 
hours, Ever* after this was done, however, there was no apparent improvement in 
the operating characteristics. Continued operation required still lower setting 
of the filament voltage to prevent a reduction in pulse length, 

Ths filament voltage was found to be critical to the extent that a change of 
0,1 volt- at an operating voltage of upprcxuaauely 3 volts would change the pulse 
length from 0,25 microseconds to something in the order of 0,05 microseconds. At 
the critical operating filament vslt&ge creasing of the external filament leads 
would cause a change in operating characteristics which was the equivalent of a 
filament voltage ohange of 0,2 volts. 

An attempt at recentering the cathode improved th<* operating characteristics 
to an extent that the filament could be operated at a higher voltage and a pulse 
length of 0,25 niioroseconds maintained, 
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MAGNETRON AND PULSER 
FIG. 2 
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CONFIDENTIAL 6 

After about fifteen hours of calibration tests? meas'.rrsaients were started 
over th« 3-5-mile path j&riiUonsd in section II-C, Reasonably satisfactory data 
vsrs obtained fu<- WJQUV five hours of operation of tubs nus.; A- 63 on this test* 

After this the pever output of the magnetron ^jgsin began tc Tall off* Instead 
of becoming stabilized after A two minute war»»up period* there was a slow decline 
in power output of about 0.5 db for the next thirty minute interval, Since higher 
ae&^aey was r equired in the relative pz**r stability for the propagation meaauro- 
aeats, us* of tube no* 63 was discontinued* 

VI, PBHPOFMANCE OP TUBE NO, 33 

Magnetron no* 33 was placed in operation and used for the reminder of the 
3,5-@iie test, for- the ?,O-mile iine-of-sight test and for the low level trapping 
taatj}. 

The tube has now been operating satisfactorily for approximately thirty hours 
with little or no change in operating characteristics since first put into oper- 
ation* 

Zach time the magnetron was started there was a power rise of approximately 
one decibel during the first two minuteo of operation and a very stable power out- 
put for at least tnirty minutes thereafter. 

This tube was operated in the same way as sa^istrar. so* 33 'rfith the Swsptioa 
that each time the transmitter truck was moved, the magnetron panel was removed 
from the rack and packed in excelsiors It is felt that the elimination of shock 
and vibration encountered in transporting tha magnetron in it* truck sounted racii 
may have been partly responsible for the better performance of this tube* 
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